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^-z^ : 1/ 



[W*:^ 5 1 

Ml:: J: 1 ^v^ L 3 ov>-f l^l-IB«<^m^^^^L < f4m^=^ 

HXfi-e-ttibOSBp^po 

X{±-e-tLibo^p°Bo 

5^T5 y^:^v^';v)-4,4'->^7 5 y v7 jlci;vji-x;i/, ex-(3,5--:^T 5 y 7 

-2.2'-y:t^-iJ-y-;V-4,4'->^-7a^-;VX;l';}^>', e;5^(3,5--xT 5 / 7 ji -;V)-2. 2' -v^ 
:t^-9-y->'V-4,4'-1i*7i^;v:5.tF2.7-i/T5 y-9.9'-(e7.-4-T 5 y :t. zz. )V) y )V :^ 
Vy. tf7.(3,5-v7 5 /^>'VM;V)-1.4-vT5 /'^^-^f^^)6^'b^'2»S^:6^'bM{^tti,i^- 
;& < t ^-mx-h^m-^-^2>%^WL<7>mMM^m\^ < i4«T-MX{i^tte>oiasp°po 

[fg^:^ 1 0 ] 

;&v^L 9 (^v^-f tL;6n:St::|flm<^m^^^^L < {±mW^3Z.l±-etL^O«Bp°po 
1 1 1 

^X{4-?-tLf><^iaip°no 
1 2 1 

1Sfia^^*°';-f 5 K^^ l^;K^BlrlBf-h7T$>tc*j-L-CRi:£$-ii:;|.. r- h 7:*>'V'^*> 

mw^ 1 3 1 

£biE{|#2 004-3037479 



#M2 0 0 3-4 1 2 8 3 2 ^- v : 2/E 

ov>-e4^;u<^x h ^:^;i'*°>^vii7Xt>t 2^;K^3^#:^i^^T^ ^'t^^^&^-it'S.c: t 
[W*^ 1 4 1 

1 5 1 

1 6 1 
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[0 0 0 1] 
[0 0 0 21 

^mTir^i^^^j:w.mt^j:ox\^^^o ^<Dm^m<o-'::>tLx. mumm^i&mm.m<om 
mmmf^x^") iitKXox. w^m*^Tif. r^^^:^(D-^m'{tKnmir^ ^^t^b^x^ 

^»i<zx^j&mm^iti!)^i^it>htix\^^^o 

10 0 0 31 

(dendrons) > ^^i^^V (hyperbranched polymer 

s) ^^^m^n.. ^mtmM<om'mTb-hmE^mif>x\^^^ o ryvv^ 

~iimwmm^^<o^^i^mM^i^<:^M»i^x^^x. ^t^mm. ^i^r^^^. ^ 

A B 2 MRXfA 2 BMO^^^m^' V >f 5 K<^#^7&«2b ^ l^^lfcifc 2 . 3 . 

^L> ov^-e^^aa (3 0 or) , it^nikm im7mmt}£v py^mm) tcj;oT-f 

5 V'it-t^-^mKB^m^^^o ^ Vt LT. hVT^V (t r i s-4- 

aminophenyl) amine t^v^itTfcJ^'Srffl V^T. **U ^ 5 K1?flE#:-eab^ *° 
U T 5 y L> o^^^XMBMM'Xii^t^fekm.liZ ioTHyperbranche 

d P o 1 y i m i d e s ^^^Lfz (mm'fXme) o tfz. ^^t$.yi-'V^-l,ir> K 

[0 0 0 41 

) 2 0 0 0^ 

l*#tt=:S:m2l Macromolecules (2000) 33. 1114 

[*#W^:5:il)t3l Macromolecules (2 00 0) 33. 6937 

[#^#ilp:i:it4l Macromolecules (2001) 34. 3910 

iW^WXM. 5lMacromolecules (2002) 35. 5372) 

[^#^:5:m6l Macromolecules (2 00 0) 33. 4639 

[#^#K^:ft:E7l Macromolecules (2002) 35. 3732 

[0 0 0 51 

aJiE#2 004-3037479 
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2/ 



ISI® * <^#^l 

[0 0 0 61 

[0 0 0 71 
[0 0 0 81 
[0 0 0 91 

[0 0 1 01 

(1) ^mummmmmmK'o\.^x 

o Lif'L. Jl#<^J^*U^5 KOKAPTON (^p°p^) ^Up i 1 ex (lSn°a^) 
[0 0 1 1 1 

^7(i«'bfim^7&5 2. 7J^J.T^#^'l. 9-2. 3(Dm®.mm^'S:^i-o ^<Dimm.^m^ 
^^^m^Rv^0'mmmML<Dmmmmmt Lxmm-r^^ tKx^. iSMM^. -mmmm 

miz X ^^ix/cm^#14^^L. «^<£^@®BtF^O{&M=5r t'ff^n^m'ft^m^^i^^o 
--■e, #.^#:^^fct±. (i)^S#<b-^«^<^*«iai»^^- (iii)l& 
^^J^-f^^'-K^ (iv)«^^'^^^^^v^^o J:>)#iBl^{±. ^^'^-K. hy>i^:^^. 

^t^^^mi^. ^f-^Xi5^. /N^';;^t5'. -ij-^f 'j;^iS'^i:'<^'(iSiJ4-*#. dram i^^-r 
^ y^. y>^A • T^'-t;^ • ^ SRAM (;^^'-r-f - 9:^^ a • r^'-fe;^ 

• ^^';) > EPROM (>r i''f^*::^;v • •fuiry'^'f)^ • V - K • :t->";- • 
. ^;^^ROM (v;^^' • v~K • :a->'U- ♦ . EEPROM (j^v^' 

tliiE#2 004-3037479 
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3/ 



(O^mM'^^ ^0 7°n-fe';/-ij-, DSP {t'V^ yX' ' i/ifi-)\^ ' -fxi^v^) . ASI 
C {T-f')^-=y^y':^^=y'7^-j^%Wm^) ^ if <^a^lilli&^^^ MMIC (^y 

[0 0 12] 
10 0 1 3] 

(2) mmu. #€iiim^icov^T 

tj:if<o^^WutLxit. •f^:^^y^m(ommn<Dm^iz-tjax.x. ^hK^\^^mmm 

Miz^Lfz±&<Dmm't^nL. -^mz^m. mmi,zi^m-r:hrzisf)<Dmi^^^xit^ -^77. 
'i-v ^ViW<^z^%'^mcii^m:i^%f^x\^^o -^nmtkz.^'&x.fzmMm^'^hx^x 
^ 'Kiim^'fk, '^m'^w^itif-^t>hf\.x^^^^^ ^hVL. ^-i5'^oiiiteti=&^i-^^§ff 
-mim'^.. %m^i'cmz^m^wmx^^^y?'^'-9wmifi^t>fy.x^^^-!k>o -eur 

10 0 141 

<^?ai^'fb^ =^ HI ^ i t ifiX i ^ o 
[0 0 15] 

(3) 7 v^i'7';v^5ft«<^^ 

10 0 16] 

5 F7^;VA{i, -2 6 9 ~+4 0 ^X.CTiWilkM.is-hnM'^-tX^'^X^^ 

^) V y Ywmsihnmz^ n^xx^m.wmL-f^^hi:(^^mzii:^x%fzo ^mm-^y 

•/^3:/7">-9— ^^tn:#>&if(^$|5p°n=£:^mL/j:^, ■7n-X^-e2 4 0-2 7 0 

[0 0 171 
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4/ 



10 0 18] 

[0 0 191 

(A) 2S7 V^<7)$liit:^-j* 

^=S:;W'IU$-fr^>^>'^''>^ V :^^^^> ^ •;'^iS^Jif55«^^o >^^^t4^ M^tL 

m^U'D^m'^^^mir ^ ^ t -A^X t^o tfz^^r:^-T-( y ifmxmM^i-i^fz 2 ^ F p c 

[0 0 2 0] 

(B) 2my\y^<omwL 

m^<o^.^m\z\t^mMif'i^i\:\^x^ mm'^-h^^T^^ t\>^ f^m^.^^h o tzo t fz^m 
X 2mY V cx\ttmmn^m^^-^j^^^fzii>. ±u^^^.^'^x^ u-v-urv^^o 

10 0 2 1] 

[0 0 2 2] 

[0 0 2 31 
[0 0 2 4] 

;K±t-^^^ > LTf^^-t'&/v:«6. 2 5 0 t:o®MaT'-rtro iSfim^ 1 . 9 ~ 2 . 3 
[0 0 2 51 

[0 0 2 6] 

ffiSE# 2004-3037479 



#M 2003-412832 



5/ 



[0 0 2 7] 

^mtt<7)ip]±, ^ • |te<Zj«'fk-eab^o l^*m<b$^x/>:2 5 6Mb i t 

/Co 

10 0 2 8] 
[0 0 2 9] 

li*t#/6M5^ffl $ 7t e * - ;v ^ if o^m^Pig^&^^M < . fp«1±<7) 

[0 0 3 01 

< a ^3iSl^M> 

vowMwnntLxit^ ^y:r±iZ7^v^^ v^mm^j^^vx amimm-r^:}fm^ 

[0 0 3 11 

{iMjt*t#O^05it' j:^^J^'tJ^-Stt> M^N"^;' v^--> 3 (#!]x.lfPhosphosilic 
ate glass (PSG) ) t:E.i&LX^^y 'y^-'y b y y ^§t&^^^o -f^t^y 

yi7ii-h tCTfc^S-T&^^X t . y^ ti^^ t «r ^ o »Jh*t*F i: ^m^^ y v 

^ - >- 3 >m i: 0^M<^JS:^** =^ 1?^ C/c i6 . ^ ii^M =Sr ^tt ^ -^^ifi^ * o 
^®^i: LTP SGI^±t^> 2~3A*m<^)*''M^ Km'Sr«i-'2> i: ^ ^^ > :J^mi»m<^ilt 

[0 0 3 21 

miE#2 004-3037479 
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6/ 



m,U(Dmmi^BM:tLXm^U^ (^Jx.}fCVD-Si02(Chemical vapor deposition- Si02) 
[0 0 3 31 

^b^tt^Sry^^oTto 19 7 S^liZfj:^)^ '^Wi^.XMf^B.<0?olyimide isoindoloquinazol ine 

•c-ffiffl^tL^ tc5&o/^o ^m^mM»'^mmm:it'A<DX') ^j:m^'^m^x\^^f£ifivi£ 
jSrib^v^o (1) mikm<DmMm>im^^fzi>f<7)m^.^^m'r^^to (2) ^>fifi-^» 
^ ■^mm±um-^j:t^) t-Mi-^^^ttTj^^^v^-iio (3) -r^>tt:^^%»- 

irtt^ i&m.:^^. m^mm,^. ^mwm^. ^wmuaJi^. mmMm'&.. i&Mm^m^j:i^ 

[0 0 3 41 
[0 0 3 51 
[0 0 3 61 

[0 0 3 71 

mm<ommii. ii^> 1^1.9-2.7. 0^ L<{ii^i.9~2.2-e^^o mmm<Dm]^it. tib 
mx{t. ^^^1000 YHzRxj^m^mooQ YSizKisn^mmmim^Lxis^. n^(7>mm 

^mtitJt?— KctTV^^^^ 1000 YHzRXfSOOO fflzOj§«(DV>-f tL^J^-eilJ^LfcMm^ 
75^2 . 7\>1TX ttjf , 2^11^ Kisif:h ^ v> T <0^# ^ #1^-^ ^ ^> <^ 2: llf^l" ^ o 

[0 0 3 81 

aJiE#2 004-3037479 



2003-412832 -^-v^: 7/ 

7]N$^'U>t:*^(3,5-vT 5 y^:/y*-r ;i/)-4.4'-vT 5 7 v^-7i-;v^-x;V. TfB^jt^ 
(3) Xtf ^ ^^'i> ;^ (3, 5^7 a. -;v)-2. 2' -i^^t ^-9- V- ;v-4, 4' 7 ^ ;v 
TfB«it^(4)T«^$tL-Slf><.(3.5-yT5 y 7i-;V)-2,2'-i>>^-9-V*->'l/-4,4' 
- 1? 7 J. TfB«it^ (5) T-^ $ fli> (9. 9* -4-T 5 y 7 ji - ;V) -2, l-VT < J 

[0 0 3 9] 




[0 0 4 21 
['ffc4] 

H2N NH, 

H2N NHj 
[0 0 4 31 
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#®2 0 0 3-4 1 2 8 3 2 ^--J : 8/ 




[0 0 4 5] 
10 0 4 6] 

**:¥v'7jc-;V) yn/N->ciiE7K%, 4.4'-[2,2,2-b U ^^V^n-l-C h ij •7;V:to^-^;V 
[0 0 4 7] 

T^>J:v^o tS-tL\^^mtLX. l,4-^>-^f^-:^T5 >'^ l,3-^>-1f>yT5 >'^ 2,4-v^T 
5 y-3,3'-v^f^;v-l,l'-e7 4, 4' -7 5 y-3,3'-v?^ 

. 4,4'-^-9^v>if;^ (^^-H^T^^) > 4,4'-yT 5 y ■-:^-7 J:.^;VJ^-T•;^^ 3,4'-v^ 
r^y~Jy^^}i^^-7-)l' (JJiL^-DADEi:v>-)) ^ 4,4'-vT^ ^ s^'-7ct-;i';^;v-7 ^ K 

n;<f^;V-2,2,2- h V 7;V:tnji:.«^U :^:^-4,4'-lfJ^ (^V-lf^-T^V) ^ S.S-v^T^y' 
^,t#m. 2, 6-->' T 5 y tf V V . 4, 4' - V T 5 y -3. 3' , 5, 5' -X h 9 ^ ^ -7 - 
2,2-lf;^(4(4-T5 ^-7:11/ 7 j^-;V7'u/N°>'> If (4-(4-T ^ 7 7 ji 7 ^ 7 
jc:c::;l/) if;?>(4(3-7^ y 7 7^ — l,4-lf^(4-T$ 

y7i/4rv) ^>-fe*>. l,3-lf;^(4-75 y ^>^> (m-TPEfcV^^) , 9. 

[0 0 4 8] 

tbiE#2 004-3037479 
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^-v: 9/ 



*±> 1 31 {4 2 >f® <^®^ (Ci -Ce ) 7 )\y&RVyXiii&m. (Ci -Ce ) T ;v =r ^ v*T*M!^$ *L 



[0 0 4 9] 



► o 




HoN — K'-k Si— O-j-Si— R^'-NHa (7) 



[0 0 5 01 

(f;/5L. ^tp. . r2 , r3 2g.i[>'R* Svn::^*^tc> RmW^l - 6 (DT )\^^ 

1~6<7)T;1'^V^^), n{4 0-4 9<^3KiC 4-^1-) o 
[0 0 5 1] 

^ (8) iZ^-t ^) <7) =g:^Jf i i: ;5*-e § ^ o 
[0 0 5 2] 




CH3 \ CH, 



H2N — (CH2)3— t ^|^~^ I — (CH2)3— NHo (8) 



CH3 /n CH3 

(fztzL. n{40~4 9 <^&^^^-r) 
[0 0 5 3] 

• iy'7 < y i^u^-^-ycoT^Z^m (it^m(0^=^m^:7^ ym<7)miX-^.Lfzm.) i}^2Q0 

-10 0 omis.<oii(Dijm^ L«/>o 

[0 0 5 4] 

xm^^^^t\,z^y)^ #{'jg:v^^m^> -r^;b-t>. 1.9-2. 2ejgo;giC)T®v^^m^'S-* 

5 /->n^-9->'<^^vT5 ^^^fft^-^^ti. #li|S^$tLJ^v>7&5, 9-4 0-t;v%>6« 
$f^t<, $ ^tci 8-3 0^;i'%7&5Jf i tv>o ^i3^ ^ 5 Kj&^v^T 5 y V 

n ^-9- > =Sr-^* ^; v>J^'^tc{4. il«^{4^2. 4-2. 7T'2b o 
[0 0 5 5] 

»1-^i:-e^'rtLjil.T<5DJ:7t^i^:S-^L-C^tS:-r^o 2 0 0 "C^J^ Jcin^-T^ t i 

•9#>^i'^^«ix{4^<tL-c5iit!i:i-'Smi4, m^n<o^m^zi, y)mwL^'±xm^m*^hm 

[0 0 5 6] 
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^-i^: 10/ 



COOH Jjrjm 

I > CO + CO2 + H20 im^AMm^c) 

COOH 



CH3C00H + Hp (m'^Muz^'c) 



10 0 5 7] 

#^::I^^$^^^^v^76^ ev iyi^Rrf;^^}V^}UytV XOXo =i^*^^T ^ ^^^^^ L 
10 0 5 81 

+ mm + m = mm^ \^\- 

10 0 5 9 J 

CIO im*}"^ jj^^l-^^MMi: LT. 1 4 o~ 1 8 ot:tc3jpmfC5^'y-r 5 

[0 0 6 0] 

1 0 ] 




[0 0 6 1] 

. Sf* L<(i5~2 0^;i-%@Jgt?ab«?. :^*OitJg«Xt±9 iJ' h^tc^LTl 0 0~ 
2 0 o*;v%SEW^ tv^o 

[0 0 6 2] 

tbaE# 2004-3037479 



/COOH 
CH, 
COOH 
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^~v^: 11/ 



[0 0 6 3] 

^T^^) ii<om^\tm(mXT^>) fi> ^;i/JtT'1.05~0.95jgJS*«$f* tv^o t /c. 

%SJK56^'$? t L < . mxii 7 ^ ^ >(^«^E(4 0 . 2 ~ 0 . 6 as%gjs L < . 

<^jftJKl40. 3~0. 9M%SJt55^$?t L < . h jvx-vxti^^^ V>c5«tJtf± 6 ~ 1 5 

o^^^^ici •j^^&Ti^ M#3~i 5mmm.Btx-i>:ho ttz^ RjBitimTi'^^j:^ 

Lv^o SlSM{4^ #ti^^^tL3^v^y&^ 1 6 ox:- 2 0 0 Uv^o ^ 

[0 0 6 4] 

o 

[0 0 6 5] 

J: i9 la^t $ *t ^S-^*' U 5 K ^r-gllfi^j \z VM^^Wu^m.^^ V -f 5 KJ t Bf ^ 
[0 0 6 6] 

. Ty'7i3)\^^ >m-:^4ffi7(c% (A) V t ^ :x (B) =^ $ r -1' 5 K :t =f - =gr 
1 2 O^^^jg. L<{4 6 0-9 Q^mU^hir^^tKi. V) Me.^^^^ :l t-h^x-^ 

. $ibtc^30x h 7*;i/'K>mvM7X!^(A2)25.y'^^#i^vT 5 >'(B2)=^*Px-C^f&$-a: 
J:v^o $^t::^4JaJL|^<^T- h7:*;w**>mviE7K!^25.l>VX{4^WvT$ 

0 . 9 5-1. 0 5 «^)^ ;vjfCfflv^^ ::Lt-^^t bv^o ^iPJii:^!^'^!!*^:^*!! LT^^fe 
[0 0 6 7] 

[0 0 6 8] 



ffiiE# 2004-3037479 



mm 2003-412832 



^-v: 12/ 



[-fbl 1] 



B-A. 



.A-B 



+ 4A + 4B 



HaN NH, B-A-^ ^A-B 



[0 0 6 91 

[0 0 7 0] 
[<b 1 2 1 

HoN^ ^NH, A — ^B-A^ ^A-B— A 



+ 8 A + 4B 



A — ^B-A" 



"A-B— A 



HjN NH, 
[0 0 7 11 

(DmtLy^mtLX. -JT< y Y}^J^> (DATtV^d) > >^T 5 y v 7 a^^;V^--r 
(DADEi:v>^) . 9. 9- (4-T5y7i — ;V) •7;V?}-V> (FDAi:v^^) J^Zf 
VfT. (4-T^y -1. 3-^:i^-fe*> (mTPEilV^^) «:^if ^ i ii >e»«T- 

[0 0 7 21 

h7:^;v^-}?>mvi67fctJ (Ai) tm2<D^^mi^r^> (Bi) ^'Sr^^&^'iir^ii^ T 

[0 0 7 31 
[<bl 3] 

B-A^ ^A-B Ai — ^B-A A-B— A— Bj 

+ 4Ai + 2Bi _f 



B-A-^ j\-B 
[I] 



Bi — ^A— B-AT i\-B— Ai 
[m] 



A — ^B-A^ ^A-B— A 



X 



+ 2Ai + 4Bi 



A — ^B-A-^ ^A-B—A 
[H] 



Ai — ^Bj— A — ^B-A^ ^A-B— A — ^B 



X 



Bi — A — ^B-A"^ ^A-B — ^A — Bj— Aj 
[IV] 
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^-'J : 13/ 



1 0 0 7 4 1 

X [VI] ^ $ -fr -C ^> J; v^o 
[0 0 7 5] 
mi 4] 

B-A^ ^A-B B-A^ ^A-B — ^A^ 



+ 2Ai 



B-A-"^ ^A-B 
[I] 



Ai ^B-A''^ iV-B 

[V] 



B-A, 



,A-B 



A, ^Bi— Aj— B-A, 



,A-B— A,— B, 



+ 6Ai + 4Bi 



B-A'^ ^A-B 
(I] 



-A,— B-A'' 



^A-B— A,— B,— A, 



[VI] 



10 0 7 6] 
10 0 7 7] 

Hbi 5] 



[MI] 



b {i*^<D^#i^v7 5 > 



[0 0 7 8] 
10 0 7 9] 
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^-v' : 14/ 



[fb 1 6 1 




[0 0 8 01 

^$-fr^^^&(^^#{±, i^t-pi^^:}X^rV^;6^ 1 6 0t:~2 0 Or-eSBtF^-l 5 

[0 0 8 11 

[0 0 8 21 
[0 0 8 31 

jv-^mmi-^o wx^i 0 0-18 ovizMmir^timm<Dmmt^£^o mi^xmmm 
X Tyy7<>^m\'^ir\z±m\^fz:^^^omk-^^^^^^h\z^y)m^-t^^hi)'^x 

iOi 9 ^^^'-K'; ^ 5 K^?e[0^^:^^feg#:{i<2r^T-^^ 5 5 0 2 1 

^^\z.]Ss:.]:,X^1t\zm^-t^^ti)^X%:hii\ ^}VitX2 0:80~80-20@ 

[0 0 8 41 

\zm.^'r^:}5m {^<oi^o\'vxnhfifzm.m^^m.±m\iz \mmm.^:^^) ^ ^ vm.Wu 
m\ tn^^tifih^)\,zMx.. ix)±M^^m(o:fs^\z$,\om^\^ti^m^^)^^Ym.m 

aJiE#2 004-3037479 
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15/ 



[0 0 8 5] 

v^t'R):&bT^t>c*°'J-< 5 K^lr^C. M^trt±> ^^-i^V'f 5 Kiil^^^t'-K'; 'f 5 KfcOM 

nm^')^ 5 KtM^ytJj^iM ^ Yt(Dm^mktmM.^K\^xm^. 20/80-80/2 

OgjK, itf* L< {±2 5/7 5-6 0/4 0Sja£t?^;5)o ^:J3^ ^lS{±, ±fBfcl^1*. M 

-g-. 1 6 or- 2 0 o-Cf 3^w-i onmnmi^^tiimt tv^o 

[0 0 8 61 

^^<7):^^tc:S5v^T-r h9T5 y^m^^-^j^y^^i^m {^mmm-mb 50214 z^-)kx. ^ 

i:fC2:^5^-4 QToifiU^Li. $ tcjif t L < t± 3 2 OliX^ho 

§ YtmM^')^^ Ki:Ji«&<?«.'g'oTV^^ t#x.ibtL<l,o -S:^&^#{±^ ±i3ii|WIfi|. 

. 1 6 or- 2 0 0X:T*3B#^- 1 OB#^®jK36«»^Lv^o tfc. ^Jnl"^ r h 7 7 5 > 

(^^■^-^^#) i-^;vicMLT8/'i - 1 2/1 ^;i'®;R7{>sig^-e*^o 
[0 0 8 7] 

[0 0 8 8] 

^m. {12 Qx:m.m7m%^^ znm) -et^^^t^v^o 2 2 o'c-c2^Kjy.±ijnig^u/c: 

*° 'M $ K -7 ;v A {i, PC T tSig^tr-^^-r -5, o 
[0 0 8 9] 

-^i^yy'uy 3^ U^m^v-^-^ j^~T}\^^~7')^'y yy^ jK'; -7^— 

\y ^ y t^mLtz^mzLx^ a.^-y^^v ^^t'^;^-?^^ ^<^^®$-f -s^ii^&^^t? 

[0 0 9 0] 
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^ o 

10 0 9 1] 

±tt«r##f *S#e#:«g!EtC2^mMA)*^5feii#WaiilLT<2r^t )^oT*3 0 (W099/197 

71). ^<7)mmi:^^m(om.^miz^(oi^tmmir^;it-d'sx^^o 

[0 0 9 21 
[0 0 9 3] 

mit'&^y>vr'JVit^m<r>UtV\*mt'Lx^ i, 2—^yv^jv-2—vyv 

^yLYu^-y\f^^li. m^\t2, 3, 4-hi;ii Kn^i.^>V7^y > 13 5 — 
h U l: K D ^ > tMc 2 4 7 y - 4 4 ' 1 K n ^ v 

[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

5 Ymmi<0^m,^^^±.\,z^^r7. h LT6 0-9 O^lc^jn 

?5 0~450 nm. »*L<{i300~400n m(Om.mz^\>'r ^m.^^^'f 
[0 0 9 7] 

Sft?UtLTfflV>^T;^:^'; tLT{±. #tc|5g^$ tt^&v^;^^ T \ ^ :x.^ J ~ )\.<o 
i^^^;i/T^ 7jcm<bxh7P<^;i/T>^-^7A^S:W'Si 

miE#2 004-3037479 
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[0 0 9 8] 

^oTo 0]^ ^'^^^ ^^*^^^^^<^^*t^bttfc^';-7«ig^f^^ii:7i^-T'§^o 

[0 1 0 11 
I 0 J. 0 2 J 

^:^7.T)\^^(Omm\,ZL,xmm-t^o ^^r ^ 

[0 10 31 

[0 10 41 

ittcx^M^t LT. Ls Kommmmm. ■7v^>>r;vy';> h^(?5:!&^N'~v^M 

10 10 51 

5fct'P^L:^S5^.iei;.r 5 K=S:«^i-^mfio-^ t LT. T^:t ^-tt^^^i-r-smirt- 
-:r>14«^;g-^«i^^:/T5^0^RJtLT. 3. 5 -i^T ^ y ^ 4 -Vt / 
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2. 5-v75y-rV7^;i/m. 3, 3' -i^* ;i/;K^-> -4, 4' - 
10-70 Lv^o 

[0 10 6] 
[0 10 7] 
[0 10 81 
[0 10 9] 

[0110] 

my-ijp°n) x'^^f-MRV'^'f'm^yifi^m^Lfzo «#^^» (m) . m^j^;53^^a: (m 

n) ^_*»^:^5J•^1: (Mw) . Z^^^^M: (Mz) t^-fo ^°V:^^ly>m^<D^^ 
[0 111] 

m^m. 6 0 ovK^if^hn^m^ (%) ^m-to 

[0 112] 

^Lfco 1 7 8 5 cm Mi-f 5 K^-^, 1 7 2 0 c m" ^ «-(X)-NH-M'^. ^^-^^-V- 
1 6 5 1 c m- ^ trB^JlX^i^'^^o 
[0 113] 

^'v ^ ^ vy ^ )]^A(7)mmmom^it. yp->>^3>LCRy-:j'-. 4 2 8 5a (Ag 

5 K7^;UAOff;^tt^5 0;«mJJ<.±i:L. S?fem(kHz)l± 7 5 . 1 0 0> 2 0 0. 3 0 
0. 500. 800. 1000. 2000. 3000. 500 Q (O^MWi^-^m^V. W 

{%mm 1 ] 

[0 114] 
[0 115] 

BDPIO. 92 g (0. 0 3-=e;w) (^^43 6 4. 3 9) . If 7 ;v*'>m>^ 

ilTKtl (BPDAtV^-?) 3 5. 3 1g (0. 12^}V) (^^ft2 9 4. 2 2) . 3,4'-i? 

ffiiE#2 004-3037479 
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T^yi^y:r.-)VjL--r}V (0. I2^;v) (^H=-^2 0 0. 2 ) . itTKv^ 1 3 
5g. e';i^>4. 8 g. N->5^;vtrni; K> (NMPi:v^^) 4 5 0 g. h;Va^>5 0g 
^'H:ai^/io mm^ML^j:^^h. 180 1:, 180r p m<^it$^^ 6 0 :^F^^fo 7^:^, ^ 
?P (3O:0") L> Vf:^-(v^:<7;i'!K4rv7ai^;v)-;?.;l/>}^>^^7|c!^ (ODPAtv^^) 3 7 
23 g (0. 12^;W (^Tg3 12. 2 2) . 4,4'->^T5y7^y*i^-l,3-^>'^f 
> (mTPEfcv^d) (0. 0 6^;W (^^-fi 2 9 2 . 3).NMP53 1g. h;i/JC>5 
Og^inx.^ 16 or. 1 8 0 r prnT-tt^L^t/O^ib. 6 1 0 ^^-P^in^ L/Co 10% 

(jKV;^^^^^^) o M=3 2, 6 0 0.Mn = 1 3. 6 0 0.Mw= 5 3, 5 0 0. 
M z = 1 2 7 , 1 0 0 > Mw/M n = 3 . 9 . M z /M n = 9 . 3 o ii5Wli05?B!l*t?. 4 
8 5 5 %:^«Fo 

l^ifef^J 2 ] 
10 116) 

nmm 1 1 muKnit Ltzo 

BDP7. 2 8 g (0. 0 2^;^) . BPDA2 3. 5 2 g (0. 0 8^;V) . 9, 9'-lf ;^-(4- 
rs.yy:^-.)V)y)U:i-U> (FDAtv^^) so. 76 g (0. 0 8 . teTKe^o. 

0. 9 0 g> fcfV P>3. 2 g. M1P2 6 1 g. h)UJ^> 5 0 g^tQx.. 1 8 Ot:. 1 7 
0 r pm'C9 O^fflM. «t#L^o ^i^L. 0DPA2 4. 8g (0. 0 8^;^). >^ (3 
,3*-i^T$ y-4,4'-v7i-;V)X;V.i^>^it7|ct? (H0-S02ABtv^^) 11. 22g (0 
. 0 4-=e;V) . NMP 2 6 1 g. h)\^^>3 0 g^m^. 1 8 Ot:. 1 6 5 r pmT-7^ 

-2 1, 7 0 0.Mn=12, 60O.Mw=2 8, 9 0 0.Mz = 5 5, 8 0 0. Mw 
/Mn = 2. 3 0om»m^m^m^o 5%^^»t±3 S sr. l 0%^<S{i4 S 0*C. 6 
0 ortristt'S^i? 6%o 

immm 3 j 

[0 117] 

^mm 1 1 mmzmi^Lfzo 

BDPl 0. 9 2 g. BPDA3 5. 3 1 g. 3,4' -i^T ^ y (mDADEtV^ 
d) (»^M2 0 0. 2) 2 4. 0 g. iljjcvi'i^mi . 3 5 g. tf';i;>4. 8 g. NM 
P4 5 0 g. h-'l'^^ 5 0 g^Snx.. M«^»itt5^;6-'^> 18 0t:. 1 8 0 r p mt? 9 0 

^muam. mnLfzo ^j^l. odpa3 7. 2 3 g. pr^yz^n^^y {±Mmm^(8) 

s T$>-Iilii425) 51g. yjVJuy 1 2 0 g. NMP 3 9 9 g^M^^o ^(7>m. %-f 
i/'T^Ji^u^^>tV)V:x.y^jXi^^ ov^-^ODPA. NMP^iinx.}to -^^KY 
LtZo 18 or. 2 0 r pm-e2 O^JS-F^M. i:. *^-?^i:^ofCo ov^T% 1 

8 or. 1 7 0 r pm-ei 0B#^2 0:^Fh1».. m^L/co 2 3. 2 %iS^O.-K V 5 K 
^^«:#fCo ^at?r;V-C*,o/^o GPCtffil^irJ: I). M= 1 8, 0 0 0. Mn= 1 1, 
8 0O.Mw=3 9, 800.Mz = 122, 0 0 0.Mw/Mn = 3. 3 7 o ^^*f 
J:"?. 5 4 6 1 "C. 10%^{i4 8 2r. 6 0 0 r-eo3^1:{i 5 8 %o 

mmm 4 1 

[0 118] 

BDPIO. 9 2g.BPDA3 5. 3 1 g. m-DADE2 4 . 0 g . te7Xv ^ -i^m 1 . 3 5g. 
eij>?>4. 8g.NMP4 5 0 g. h;VJ^>5 0 g=^Jnx./Co 18 or. 180rpmT» 

ymA2 5) 5 1 g i: 1 2 0 g?:in£. ov>t?0DPA3 7. 2 3 gi:NMP3 9 9 

g-^Mk.fZo 1 0^9-m. <^;i-WtB-r;5.:^ci6. 1 8 0rfcLT2 0^^»9)o < l9it#1--S 

J^^^^^-o 1 8 or. 16 0 r pmT-1 0PtF^2 053^F^M. m,WLfz. 2 3. 
2%jtS05K';>f5 K^^^^Tto MiaT-^MkLito GPCm^Ki^ht. M=l 6 
5 0 0.Mn = 9, 100.Mw= 1 7, 6 0 0.Mz = 2 7. 8 0 0.Mw/Mn=l 
. 9 4oM^tcJ:^t, 5 %^9^^a:ti 4 3 7 r , 1 0 %^3«^^St±4 7 Or. 600 
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mmm 5 1 

[0 119] 

ODPA6 2 0 4 4 g ( 0 . 02 ^^U) . i/'T 5 7 h 1 2 . 2 2 g ( 0 . 0 

) , ^svn^i^ h>2 g. v>'4 g. NMP3 0 g. h ;i--:J^> 5 0 g =^ijn^;to 180 
*C. 1 6 5 r pm-e9 O^m^mLfZo ^i^lk. BPDA2 9. 4 2 g (0. 0 , 9 

9'-lf>?.(4-T5y •7ai^;V)-7;i/:t^>'6 9. 6 0 g (0. 0 2 . NM P 3 5 0 g ' 

, lJ\^j:.> 5 0 g^Mx.. 3 0:$5'F^^ST«fs^L. ov^-eNMP 2 0 0 g^Jinx.^ 175 

"c. 1 7 0 r pmx-4mm2 0 ^i^-mKJBLfzo 1 5 mM%^m<omvt^' ^ 5 ymm^:n 

tZo G PCillJ^tC J; »9,M= 50, 300sMn = 26, 600. Mw= 5 4, 3 0 0^ 
Mz = 9 0, 9 0 0.Mw/Mn = 2. 14>Mz/Mn = 3. 4 1o 
[0 12 01 

ilBi^^Jt'-K'; ^ 5 F?S ( 1 5 %) =^ 1 0 0 g i: 19 . :ifL\,Z^ BDP 1 . 2 1 g. BPDA3 
9 2g.m-DADE2. 6 7 g . n 7 h > 0 . 4g. ifVv^O. 8 g. rM>8 0 g 

nm^Lfzo 

[0121] 

BDPl. 2 1g. BPDA3. 9 2g,m-DADE2. 6 7 g. /n' 7 h ^ 0 . 4 g, 

v>0. 8 g. NMP5 0 g> h;i/J^>3 0 g =Srinx.. M^aT-m^^LTto J^-ktcL^im. 

18 or. 1 7 0 r pin-e9 O^M}!»lit, ii^UTto ^<^m. v^T5/vn^-i^> UfB 
^3t^(8)> >'(ffi4 2 5) 5. 7 g. h > 3 0 g «r}tnix.. ov*t?0DPA4 . 14g 
. NMP 5 0 g=SrJnx.7to 1 8 Ot:<7)?&tCl O^F^ottT. 1 6 0 r p m T'tt^i" ;g, t 
«tcjo7to 18 or. 1 6 5 r pm-e4B#^3 5:9-^*0^. WL^io ^S^CLtI 
?t^-e*o/Co GPCtCi^^^Sii^L/^o M=3 3, 300.Mn = 17 700 
Mw= 5 2, 1 0 0.Mz=114, 100.Mw/Mn = 2. 94oii^^Wo;tI 

5%«:i:(i4 6 1*C> 1 0 %^g(± 4 8 5 6 0 0 t:ir:fett*^:i¥a{i 7 2 %o 

[Hifef?!! 6 ] 
[0 12 2] 

BDP3. 6 4g. BPDAll. 7 7g. m-DADE8. 0 g . n 7 h > 0 . 8g. tfU 
i^^l. 6g.NMP15 0g. 0 s^M^. S QX:^ leo'rpm 

^6 0^r^^/^>L7to MzaiC<%^L-C. ODPAl 2. 4 1 g. vT5yvni^-9-> (_h|2« 
3§^(8). >"(Bfi4 2 5) 1 7.. 0 g. h;l'J^^6 0 g. NMP 13 5 s^MkX. V 

^w^^l&^L/co 18 or. 1 7 0 r pmoai*^-e2 o:^K-e*£j-?8[i:^jof^o isor 

1 6 5 r pm-e6B#ra4 5^^m/;SL7to -f 5 Kyl-g-K^D^fi^zaT'^^bc-e* o 

7^:0 GPClCi J9 55-^^>|:iij^t7to M=18, OOO.Mn=ll, 800. Mw=3 
9. 400.Mz = 122, 0 0 O.Mw/Mn = 3. 37.Mz/Mn=10. 3o^ 
rS^^ftcii, 5%M»{±4 6ir. 1 0%i^:i:(i4 8 2t:. 6 0 0 rn^S^t-S^Ki's 

[0 12 31 

0DPA6. 0 2 g. VT^^ 1. 2 2 g. /TVn^i^ b>o. 4 g. tf; v^O 

. 8g.NMP3 0g. b;v^>3 0 g=^*nx.:^Co 1 8 0 r. 1 7 0 r p mt? 6 0 ^J-^^S 
L^co ^?^LT. BPDA2. 9 4g.FDA6. 9 6g. NMP3 5g. h ^V^^ 3 0 g ^iJD 
1 8 or. 1 6 5 r pmT-4^^2 b^f^KJE^l^fz^ - Oyl^K^&jgEO^^iti. M 
= 7 1, 9 0 0.Mn = 2 8, 4 0 0.Mw=7 5, 8 0 O.Mz = 1 3 2, 3 0 0> M 
w/Mn = 2. 6 6.Mz/Mn = 6. 1 5 "eafeoytio COsKV 5 K«: 7 ^ ;i/A>fb tT 
^^;pfL7to 5%:S^t44 7 5r. 10%^{±5 0 4r. 6 0 0 r t3i5tt^^g:« 7 5 
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mmm 1 1 

[0 12 41 

%mM^-^^^\^f^w^^^^) % K (1 5m«%«^js) ^ifeM6-e^^Lfcx h V 

7 5 >- S-g-tp^M3^4^** V -f 5 K (15 i: * -ett-T^fx 1 0 0 g LtK 

[^»J 8 1 
[0 12 5] 

BDP3. 6 4g.BPDAll. 7 7 g . m-DADE 8 . 0 g > 4t7|c->^ -^gg 0 . 4 5g. IfU 
>^>1. 6g.NMP15 0g. h;i'J^>3 0 g^tlPx-T. S*4'-ei8 0"C> 165rp 
mt?6 O^^KRJSLT^io ^iatCJ^iPL-C. BPDAl 1. 7 7 g. >>'T 5 7 vn ^-if > (T5 
>'«4 2 5) 1 7. Og, h;^^^^ 6 0 g. NMP 8 4 g=Srinx.T«fi^L. ^;V=Sr^^$ 
■lir/co iOffe^r. 180*0. 1 6 5 r p mt* 5 B#r^ 3 0 ^g-r^lRfD Lfco ^iaic^^-^-f^ 
J\yi^htjiofzo GPCill^ir j:&:0>^l:<^SiJ^^3fTofv:o M= 1 6. 5 0 0.Mn = 9, 
100>Mw= 1 7, 6 0 0.Mz = 2 7, 8 0 0.Mw/Mn=l. 9 4 . M z /M n 
= 3 . 0 5 o 7to 5 %^n^mt 4 3 7 "C. 10 %53^^SSlJK{± 4 7 0 'CT'^ 

0, 6 0 0'CtC:fett -S^fiti 5 6 %-^'*^o 
9 ] 

[0 12 6] 

*»Ji~8 tT-05}^°';^5 F^S^;?^9;^^±^c/^'-3-^^--e3- h L. 

^^jr^-f ^^«;/yT-S^Lfio ^::h.*55^^j^:^->-r>tf . 18 0'C2B#^ 

. 2 2 O-Cl^r^iniiL/io K^-f ;VAf±#5j5 0;«mJtJl±<^iP<J^-e*-So Ag 

ilent1±MrVvv3 :^LCR^-^-4285 ^fflV^tfim^^MjELTto 1 0 0 0 k 
hzi:3000k H zO^m^ttan^ =^^1 t^i^-to 
[0 12 7] 
[^1] 









tangent delta 




u m 


lOOOkHz 


3000kHz 


1000 kHz 


3000 kHz 




4 8 


2. 36 


2.33 


0.0124 


0.0128 




6 4 


2.65 


2.60 


0. 0209 


0. 0223 




5 4 


2. 10 


2.06 


0.0043 


0. 0072 




6 5 


2.06 


2.04 


0. 0052 


0. 0050 




7 4 


1. 95 


1.94 


0. 0065 


0. 0065 




6 1 


2.21 


2. 19 


0.0106 


0, 0125 




5 8 


2. 45 


2.43 


0.0074 


0. 0085 




6 5 


2, 06 


2.04 


0. 0050 


0.0052 



[0 12 8] 

Frequency (kHz) tW^^^Xftzn^ent deltaOP#=S:. HifeM 8 > SiOa 

> ^^.K-ox^^X^iv^'fim 1-4 Km^o 
[0 12 9] 

A) lf>!>(3,5-vT5 7-^>:/-r;v)-i.4-t?^7 v> 

3,5--:^r 5 3 4 g. e^9i^>3 4. 4g. NMP5 1g. Y )VJ.y ^ Q 
g«:-fe/N-9y;u7^;^3tcAtt, HiSfe^ i 1 l^^M=^ffiv>T. M*^iiCT i 6 O t:> 
170 r pmT'2!^rain^. tti^bfco -^JfeiH- ^ fc^H^*«*fm LfvTo ®l?l^iiL. ^ 
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[0 13 0] 

B) if7.(3.5-y7 5 y ^>:/^;v)-4,4'-vT5 y >^7a^-;wj:.-x;V' 

3.5-v- h n^:/yM n K 1 0 . 1 g. 4,4'-vT 5 J y "7 j^— 4 . 
Og. NMP6 0g. h;l'^>4 0 g^ = op7^;^3t::A^s ISOr^ 165rpm 

(12. 2 g) o 
[0 1 3 1 1 

^^L:^ce;^[3,5-v- h n^>vM;v]-4.4'-vT 5 y 1 1. 8g 

. p< h^v^y^y-;!^? 0 g<^?iKtcP d/C 0. 2g^Att, 1 3 O'Cl-TifiJ^L^;*^ 
1i K7V'> iTKi® (NH2 • NH2 • H2O) 4. 5 g '£ri9>o < ») ^tn ( 2 ^ffi) L/Co 

[0 13 2] 

C) if;?>[3,5-vT 5 y 7i^;^]-2,2'-:t^^^v■'-;^-v■7i-;^;^;^-i^> 

3,5-v^- hn^>y>f ;V:J^nU K5 0 g. e;^(3-T5 y-4-t Kn^->7i^;V')-:^;v 
*>'2 4. 1 g^ NMP 1 7 0 g> h;VJ^>'3 0 g^ tfiJv^Vl 0 g =^=op 7 7;^ n 
Attfco 1 5 or. 1 6 0 r pmT'2B#F^3 O^jfJD^. »L7^^o R^&m. ^ iS'y-;Vi: 

7K=^*D^Sfca-r^ tit^>6^^*fmL/co ^^^LT. j^i5'y-;u-ei5feofc (7 3. 6 g) o 

[0 13 3] 

L vf ^ (3. 5- b n 7 ^ ;v) -2, 2' -:t V- v 7 ^ >- NM 
P tci:;5-L-CP d/C <I-Aa. t K7 17X%-T? 1 3 0 t:t?3g7C^ -^igLT^ > iJ^ y - 

[0 13 4] 

D) 2,7--7T5 y-9,9'-v(4-T5 y -7 

2,7-v- hn-7;V:^V>3 7. 3 g g . p- h ;vj^>:^;v* 8 . 6g. ;^;V*'7>1 
3 0mU h^VJ^V 3 Om 1 '^Jnx.T. 14 0''C. 9 0:$^Jni^. Ji#t/io >Rfi:>?£=^ 1 0 

y ^'y-;i'Sr*px.Tit^=Sr^>iaL> y ^y-;vT'?5feo:fe (7 4g) o 

[0 13 5] 

^^L/i9.9'-i>^(4-T 5 y >'ai^;V)- 2.7-^^^ h n 7;^;^- V> 1 5 g> NMP 5 0 g 
, 3 0 g^ 1 4 ortcjn^. V#»L. P d/C^inxilS^L^T&^^fb. ViF^vV 

ItKJ^G. 8 g i: \-)\/:^y 1 0 g < «9 tST (2^^) ;!>iiL (P d/c ^ 

. 4 g) o 
[0 13 6] 

E) ey. (3, 5--:^ T 5 y ^ > ;i')-i, 4-y t ^ y ^ -tf > 

T^VVS.S g^rNMP 150 %\:.^is^\^^ i^UCS.S-^^^ h n^>y-f n V K25 g=S:i9> 
xfco fi^4«-e. ISOt:. 180 rpmtrl00:$^^M. tt^tytro SSfg-f ^ t $SB«B*^^tB$Si6 ^ 

(^•^x y^y-;v45 g^inx. J; < i-^-««Lfco *fmLfc^B^H^^>iiLs y 

\%W^ 1 0 ] 
[0 13 7] 

tfX(3,5-v^T^ y^>y-f ;V)-4,4'->^T5 y v7j^^;l^J^--r;V (:^^^»4 6 8. 4 
6) 2. 3 4g. BPDA5. 8 9 g. m-DADE4 g. 4ft7K~>^ "^i^O . 2 g^ ifV^^^'O. 8 
g.NMP8 0g> h;VJ^>3 0 g=^rHo□■7 7y>3^''l±^^fio 18 or. 180rpm 
-C6 O:0-F5;RE>LT. ^<^L. 0DPA6. 2 0g.mTPE2. 9 3g. NMP5 3g. h 
^lOg^rinx. 18 0*0. 1 8 0 r pmT-6B#K 1 O^^^JSLTto ^^V^-fb-^^-e^ 
o^tio GPCt?^^=-ft=Sri|iJJet:to M= 1 1, 10 0sMn=1 2, 9 0 0>Mw=5 5 
, 100.Mz = 209, 1 0 0.Mw/Mn = 4. 2 7o 
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immm 1 1 1 

10 13 8] 

t*;^(3.5-^^T5 y-7i-;v)-2,2'-:t^-^?-V-;i'->'7 j^-;v;^;v*>' 5. i 3 bp 
DAll. 7 7g>m-DADE8. 0 g ^ y ^ Y y Q . 8 g . 1^° 'J 1 . 6 g. NMP2 

OOg. V)V:r.> 3 0 e^:1mx.X. ^m^. 1 8 0 X:. 1 8 0 r p mT' 6 0 ^S-KSJE tT 
. ^^V. ODPA 12. 4 1 g . mTPE 5. 85g^ NMP163g^ h ;V > 2 0 g =^>!jnx 
18 0'C, 6^m2 O^mKJ^^LtZo GF Ccomi^^ZX^X. M= I e , 2 0 0>M 
n= 1 3, 2 0 0.Mw=4 4, 7 0 0.Mz = 1 5 7, 3 0 0>Mw/Mn = 3. 37 
. M z /M n = 1 1 . 9 6 o 

immm 1 2 ] 

[0 13 91 

e>?.(3,5-':^T5 y 7 J^^;^)-2,2•-^^•^^y'-;^-4,4•-v•7J^-;^>?.;^5^> 5. i 3 g 
.BPDAll. 7 7g. m-DADE8. 0 g. /^Vn 7 h ^ 0 . 8g. t:*Vv>l. 6 gs NM 
P2 0 0 g. h;!/-^^ 3 0 g*=op7 7;^3tCAtLT. 18 0*0. 180rpm"e9 0 

ov^T'^J^LT. ODPAl 2. 4 1 g. vT^/vn^-ify (±fS«3t^(8 
).7?>"(ffi425) 17. Og. NMP91g. h;Ua^>5 0 g^iJnx.T. 1 8 0"C. 
1 8 0 r pm-e6P#^^f&LT'5^;i')bc^b-^tf^x.7to M= 1 2, 000.Mn = 9, 80 
0.Mw= 1 7, 7 0 0xMz = 3 3, 2 0 0.Mw/Mn = l. 8I0 
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